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(57) ABSTRACT 

The application relates to an endoscopic Surgical instrument, 
and in particular to an instrument for endoscopic mucosa 
resection. The instrument includes a device for feeding in at 
least one liquid (for injection and/or dissection) and a device 
for high frequency Surgery. These devices are combined 
within a single Surgical instrument, in the interest of uniform 
handling. 
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ENDOSCOPC SURGICAL INSTRUMENT 

FIELD OF THE INVENTION 

0001. The invention relates to an endoscopic surgical 
instrument, and in particular to an instrument for endoscopic 
mucosa resection. 

BACKGROUND OF THE INVENTION 

0002 The resection of large area turnouts in the gas 
trointestinal tract which are restricted to the mucosa should be 
carried out in one session and the tumours must be as fully 
excised as possible. Conventionally, the Snare technique or 
the cap technique is used to achieve these goals, however, 
with these techniques, varying sizes of circular operative 
specimens can only be produced by varying the Snare diam 
eter or the cap diameter. Therefore, large area turnouts with a 
diameter of more than 8 cm can only be removed using a 
piecemeal technique. However, complete excision of large 
area turnouts is desired. To this end, some first methods have 
been used wherein the mucosa has been cut into a round, 
piece-by-piece, with a flexible needle and then completely 
removed. In this process, the resection must take place in the 
Submucosa. The layer thicknesses are approximately 0.5 mm 
to 1.5 mm. 
0003. During endoscopic mucosa resection, bleeding and 
perforation of the intestinal orgastric wall can occur. In order 
to tackle these problems, liquid is injected under the mucosa 
with a flexible needle before the resection. The needle must be 
precisely placed within the submucosa. The penetration of the 
liquid into the mucosa causes the mucosa to be loosened from 
the Muscularis propria and forms a liquid cushion forms 
beneath the mucosa. This produces a safety separation from 
the Muscularis propria as well as a heat barrier. The mucosa 
resection is then carried out with a flexible needle knife. A 
Suitable device for endoscopic injection of a liquid under 
neath the mucosa is described, for example, in DE 19607922 
C2. 
0004. This technique for resection is extremely difficult 
and the operation duration for interventions of this type is 
currently between 2 and 6 hours. In particular, the difficulty of 
this type of intervention is that the injected liquid slowly leaks 
out of the Submucosa during the operation, causing the Mus 
cularis propria to become thermally damaged by the needle. 
This thermal damage can in turn lead to perforation of the 
intestine. In order to avoid this perforation, the instrument 
must be removed several times during the resection procedure 
and liquid must again be injected under the mucosa. 
0005. Alternative solutions to the problems of bleeding 
and intestinal perforation are being tested wherein liquids of 
different viscosity are used which leak out of the mucosa 
more slowly. However, these attempts still do not offer a 
satisfactory solution because the escape of the liquid out of 
the Submucosa is only slowed, but not prevented. 
0006. It is therefore an object of the invention to provide a 
Surgical instrument which may to facilitate endoscopic inter 
ventions, such as mucosa resection, wherein damage to the 
Surrounding tissues, particularly the intestinal orgastric wall, 
may be reliably avoided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007. The following describes the invention with refer 
ence to examples of embodiments which are described in 
more detail with reference to the following figures: 
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0008 FIG. 1a is a longitudinal cross-sectional view of the 
distal end of a probe with a high frequency needle, according 
to an exemplary embodiment of the invention. 
0009 FIG. 1b is a transverse cross-sectional view of the 
probe of FIG. 1a. 
0010 FIG.2a is a longitudinal cross-sectional view of the 
distal end of a probe with a high frequency hook, according to 
an exemplary embodiment of the invention. 
0011 FIG. 2b is a transverse cross-sectional view of the 
probe of FIG.2a. 
0012 FIG. 3 is a longitudinal cross-sectional view of the 
distal end of a probe with a high frequency needle with an 
insulated tip, according to an exemplary embodiment of the 
invention. 
0013 FIG. 4 is a side view of a handle including a liquid 
connection and a high frequency connection. 
0014 FIG. 5 is a diagram showing the sequence of an 
endoscopic intervention using a Surgical instrument accord 
ing to the invention. 
0015 FIG. 6 is a perspective view of an exemplary 
embodiment of the invention, wherein the device is operated 
in an injection mode. 
0016 FIG. 7 is a perspective view of an exemplary 
embodiment of the invention, wherein the device is operated 
in a high frequency mode. 
0017 FIG. 8 is a perspective view of an exemplary 
embodiment of the invention, wherein the probe includes a 
high frequency Snare with an insulated tip. 
0018 FIG. 9 is a longitudinal cross-sectional view of a 
probe with a high frequency Snare without an insulated tip, 
according to an exemplary embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0019. The invention provides an endoscopic surgical 
instrument that includes a device for feeding in at least one 
liquid, in particular for injection and/or dissection, and a 
device for high frequency Surgery, wherein the device for high 
frequency Surgery is combined with the device for feeding in 
the at least one liquid, in order to achieve uniform handling. 
0020. A multifunction device is thereby achieved, which 
combines the advantages of water jet Surgery (including 
injection of the liquid and/or dissection by means of liquid) 
with the advantages of high frequency Surgery. The Surgical 
instrument according to the invention makes it possible to 
inject liquid under the mucosa with the water jet in a dosed 
manner and thereby to lift it away from the Muscularis. Fur 
thermore, the mucosa can also be cut by the water jet when 
operated at a Suitable pressure, so that two functions can be 
fulfilled by the Surgical instrument according to the invention; 
specifically injection of the liquid into the Submucosa and 
resection of the mucosa. 
0021. In order to separate the submucosa, the device for 
high frequency Surgery is used. With the aid of the Surgical 
instrument according to the invention, it is also possible to 
perform resection of the mucosa with the device for high 
frequency surgery rather than with the aid of the liquid. In this 
case, the device for feeding in the at least one liquid is used 
only for injection of fluid for lifting the mucosa. 
0022. One advantage of the Surgical instrument according 
to the invention is that the functions of injecting liquid under 
the mucosa, separation of the mucosa and separation of the 
Submucosa can be carried out with the aid of a single device. 
Therefore, changing of instruments during the operation is no 
longer required. Rather, when using the endoscopic Surgical 
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instrument according to the invention, when the liquid leaks 
out of the submucosa, the device is simply switched over from 
cutting mode to injection mode and additional liquid in 
injected in the Submucosa. Operating times can therefore be 
significantly reduced because the instruments do not have to 
be removed. 
0023 Preferably, the device for feeding in the at least one 
liquid has a flexible probe with at least two working channels. 
A nozzle is arranged in one of the working channels and a 
high frequency electrode is arranged in another of the work 
ing channels, each in the region of the distal end of the probe. 
This arrangement of the nozzle and the high frequency elec 
trode in two working channels of one probe offers a Solution 
for combining the device for feeding in the at least one liquid 
(e.g., nozzle) and the device for high frequency Surgery (e.g., 
high frequency electrode) for uniform handling. 
0024. The device for high frequency surgery may com 
prise a needle, a hook, a needle with an insulated tip, a disk, a 
Snare or a Snare with an insulated tip, by which means the field 
of application of the device is widened. The design of a high 
frequency device as a Snare with or without an insulated tip is 
particularly suitable for polypectomy. It has previously been 
problematic that under certain circumstances the polyp was 
not sufficiently spaced from the mucosa and could not be 
lifted off. The cutting height, therefore, was a matter of judge 
ment for the Surgeon. The Surgeon was required to balance 
between removing a Sufficient amount of the polyp such that 
no risky material (which later could degenerate) is left in the 
body and maintaining a sufficient distance from the submu 
cosa So as to not endanger the tissue of the intestinal wall (i.e. 
risk of perforation). 
0025. The combination of a high frequency snare and a 
device for feeding in a liquid, as in the invention, enables the 
injection of a liquid jet under the polyp, so that it is suffi 
ciently spaced from the Submucosa. The polyp can then be 
excised or resected without risk that the tissue of the intestinal 
wall will be damaged. Any type of Snare, i.e. symmetrical or 
asymmetric Snares, Snares with or without insulated tips, 
Snares with different shapes or diameters, can be used. 
0026. In a preferred embodiment, the surgical instrument 
comprises a handle which also has a Switch, in particular a 
sliding Switch, for Switching on the device for high frequency 
Surgery and a separate Switch, in particular a foot Switch, for 
activating the device for high frequency Surgery. Two spa 
tially separate switches must thereby be actuated, so that the 
device for high frequency Surgery is Switched on by the slid 
ing Switch and then activated by actuating the separate foot 
switch. It is thereby ensured that the device for high frequency 
Surgery is not accidentally activated. 
0027. The separate foot switch can be adapted both for 
activating the device for high frequency Surgery and for acti 
Vating the feeding-in of the at least one liquid, so that by 
means of the separate foot switch both the feeding-in of the 
liquid and the activation of the high frequency electrode can 
be actuated. 
0028. The probe can be comprised of a plastic hose, which 
results in a particularly simple and economical Solution for 
flexibly designing the probe. Alternatively, the probe can be 
comprised of a flexible metal tube, which is insulated on the 
outer periphery. By means of the metal inner core, the probe 
diameter can be significantly reduced without a severe loss of 
flexibility. 
0029 FIGS. 1a and 1b show the distal end 6 of a probe 3 
according to an exemplary embodiment of the endoscopic 
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Surgical instrument or endoscope 11 of the invention. The 
probe 3 has two working channels 4, 5. A nozzle 7 is firmly 
arranged in one of the working channels 4. At least one liquid, 
in particular a NaCl solution, can be fed through this working 
channel 4. The working channel 4 is therefore part of the 
device 1 for feeding in at least one liquid. This device 1 also 
comprises a Supply container for the liquid and a pump 
arrangement through which the liquid is forced through the 
working channel 4 under pressure. 
0030. Furthermore, the device 1 for feeding in the at least 
one liquid, i.e. the device for water jet Surgery, can be 
Switched from the injection mode to the dissection mode, and 
Vice versa, by a Suitable pressure control system. In the injec 
tion mode, the device 1 functions as a needle-free injector 
according to the principles known from DE 2333 720 A1 and 
U.S. Pat. No. 5,116,313. 
0031. Also provided in the probe 3 is a device 2 for high 
frequency Surgery. This device 2 for high frequency Surgery 
comprises a high frequency electrode 8, which is provided in 
the other working channel 5 in the probe 3. The two working 
channels 4, 5 are arranged Substantially parallel to one 
another. It should be noted that the invention is not restricted 
to two working channels and can comprise additional work 
ing channels, in particular three or four working channels, 
wherein different functions can be assigned to each of the 
different working channels. For example, two separate work 
ing channels could be provided for the injection mode and the 
dissection mode, in addition to the working channel provided 
for the high frequency electrode 8. By this means, an injector 
provided with a needle, the water jet nozzle 7 and the high 
frequency electrode 8 could be controlled via three separate 
working channels. 
0032. Devices for optical monitoring of the intervention, 
Such as light guides (not shown), are also provided in the 
endoscope 11. 
0033. Depending on the field of application, the high fre 
quency electrode 8 may comprise a high frequency needle 2a 
(FIG. 1a), a high frequency hook 2b or spatula (FIG. 2a) 
arranged in twist-proofmanner, a high frequency needle with 
insulated tip 2c, in particular a ceramic tip (FIG. 3) or a disk 
(not shown). 
0034. The endoscope 11 also comprises a handle 9, shown 
in FIG. 4. The handle 9 has a connection for the device 2 for 
high frequency Surgery, which can be connected to a high 
frequency unit (not shown). The handle 9 also has at least one 
liquid connection of the device 1 for feeding in the at least one 
liquid, which can be linked to a water jet Surgery unit (not 
shown). The two connection lines are fed through the handle 
9 and into the endoscope 11. 
0035. The handle 9 also has a switch 10, in particular a 
sliding switch, the actuation of which allows the high fre 
quency electrode 8 to be positioned and switched on. For 
positioning, the high frequency electrode 8 is moved out of 
the probe 3, as indicated by the double arrow and the dotted 
representation of the electrode 8 in FIGS. 1a, 2a and 3. 
Activation of the high frequency electrode 8 is carried out 
with a foot switch (not shown), by which means unintentional 
actuation of the electrode 8 is reliably avoided. Activation of 
the water jet can be carried out with the same foot switch. 
0036. The surgical instrument or endoscope 11 according 
to the invention is used as follows. As shown in FIG. 5, the 
water jet Surgery function of the Surgical instrument is acti 
vated and a fine injection jet is created using the working 
channel 4 and the nozzle of the probe 3, so that a liquid and 
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particularly a NaCl Solution is injected under the mucosa into 
the Submucosa. This forms a liquid cushion under the mucosa 
so that the mucosa is lifted off the Muscularis propria. In the 
next step, the Surgical instrument is Switched from injection 
mode to dissection mode, wherein the pressure of the water 
jet is increased so that the mucosa can be resected. If neces 
sary, liquid can be sprayed onto the operation area through the 
working channel 4, i.e. within the context of the water jet 
Surgical function of the endoscope 11 according to the inven 
tion. 
0037. The instrument is then switched from the water jet 
function to the high frequency Surgical function and the elec 
trode 8 is positioned. By activating the high frequency elec 
trode 8, the Submucosa is separated, during which the coagul 
lating effect of the electrode 8 comes into play. 
0038 Accordingly, it is possible to lift the mucosa suffi 
ciently off the Muscularis propria and to excise it without the 
gastric or intestinal wall being damaged, while using only a 
single instrument. Specifically, it is possible to reinject liquid 
into the Submucosa if the Submucosa loses too much liquid 
during the course of the operation, without changing devices, 
in order to keep the mucosa adequately spaced from the 
gastric or intestinal wall. 
0039. The probe 3 is flexibly designed, for example as a 
plastic hose or as a flexible metal tube which is externally 
insulated by a plastic hose. 
0040. A further preferred exemplary embodiment of the 
invention is shown in FIGS. 6 to 9. This exemplary embodi 
ment is particularly suited to polypectomy and comprises a 
probe 3 with two working channels 4, 5, of which one work 
ing channel 4 serves for the injection of a liquid jet and the 
other working channel 5 serves to accommodate a high fre 
quency Snare. The two working channels are integrated into 
one probe 3 for uniform operation. The uniform operation of 
the injection device and the cutting device can be achieved 
with the exemplary embodiment according to FIGS. 6 to 9, 
just as with all the other exemplary embodiments, in that two 
separate hoses each with one working channel 4, 5 are con 
nected to one probe. 
0041. The design of the probe according to FIG. 9 sub 
stantially corresponds to the above described design of the 
probe according to the previously described exemplary 
embodiments. A nozzle 7, through which the liquid jet for 
injection or dissection emerges, is arranged in one of the two 
working channels 4. A high frequency Snare is arranged in the 
other of the two working channels 5 and can be drawn into or 
pushed out of the working channel 5. All types of snare in 
different forms and diameters and snares 2e with an insulated 
tip (FIG. 8) and snares 2d without an insulated tip (FIG.9) are 
Suitable. Furthermore, symmetrical or asymmetric and/or 
rotatable or non-rotatable Snares can be used. 
0042. The functioning of the probes 3 according to the 
exemplary embodiments as per FIGS. 6 to 9 substantially 
corresponds to the functioning of the exemplary embodi 
ments described above, wherein, in the injection mode, a 
liquid jet, preferably 0.9% NaCl solution, is injected into the 
Submucosa under the polyps, so that it is Sufficiently spaced 
from the submucosa. The polyp is then resected or excised by 
means of the Snare 2d., 2e. 

1. An endoscopic Surgical instrument for endoscopic 
mucosa resection, comprising: 

a device for feeding in at least one liquid, the liquid being 
used for injection and/or dissection; and 
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a device for high frequency Surgery, wherein the device for 
high frequency Surgery is combined with the device for 
feeding in the at least one liquid. 

2. The Surgical instrument according to claim 1, wherein 
the device for feeding in the at least one liquid comprises: 

a flexible probe which comprises two working channels: 
a nozzle arranged in one of the working channels at distal 

end of the probe; and 
a high frequency electrode arranged in another of the work 

ing channels at the distal end of the probe. 
3. The Surgical instrument according to claim 1, wherein 

the device for high frequency Surgery comprises one of the 
group consisting of a needle, a hook, a needle with an insu 
lated tip, a disk, a Snare and a Snares with an insulated tip. 

4. The Surgical instrument according to claim 1, further 
comprising: 

a handle, the handle comprising: 
a sliding switch for switching on the device for high fre 

quency Surgery; and 
a foot Switch, for activating the device for high frequency 

Surgery. 
5. The Surgical instrument according to claim 4, wherein 

the foot switch is adapted both for activating the device for 
high frequency Surgery and for activating the device for feed 
ing in the at least one liquid. 

6. The Surgical instrument according to claim 2, wherein 
the probe comprises a plastic hose. 

7. The Surgical instrument according to claim 2, wherein 
the probe comprises a flexible metal tube which is insulated 
on its outer periphery. 

8. An endoscopic Surgical instrument, comprising: 
a device configured to guide at least one fluid through a first 

channel to allow at least one process selected from the 
group consisting of injection, resection, and dissection 
of tissue to occur; and 

a high-frequency electrode positioned within a second 
channel. 

9. The endoscopic surgical instrument of claim 8, wherein 
the device guides the at least one fluid to conduct injection, 
resection, and dissection of tissue. 

10. The endoscopic surgical instrument of claim8, wherein 
the fluid has a first pressure during injection and a second 
different pressure during resection. 

11. The endoscopic surgical instrument of claim8, wherein 
the high-frequency electrode is selected from the group con 
sisting of a needle, a hook, a disc, and a Snare. 

12. A Surgical instrument, comprising: 
a tube with a plurality of channels: 
a nozzle located in one of the plurality of channels for 

allowing a fluid to pass therethrough, the one of the 
plurality of channels being in communication with a 
pressure regulator, and 

a high frequency device located in another one of the plu 
rality of channels. 

13. The surgical instrument of claim 12, wherein the fluid 
is water or saline Solution. 

14. The surgical instrument of claim 12, wherein the pres 
sure regulator allows the fluid to flow through the one of the 
channels at different pressures. 

15. The surgical instrument of claim 14, wherein, at a first 
pressure, the instrument functions in an injection mode, and 
wherein, at a second pressure, the instrument functions in a 
resection mode. 
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16. The surgical instrument of claim 15, wherein the sec 
ond pressure is higher than the first pressure. 

17. A method of Surgery, comprising the steps of 
providing an instrument in the vicinity of anatomical tis 

Sue: 
operating the instrument in an injection mode to allow a 

fluid to be injected in the anatomical tissue at a first 
pressure; and 

operating the instrument in a cutting mode to allow ana 
tomical tissue to be removed. 

18. The method of claim 17, wherein the anatomical tissue 
is removed by the fluid at a second pressure which is greater 
than the first pressure. 

19. The method of claim 17, wherein the anatomical tissue 
is removed by operating a high-frequency device located 
within one of a plurality of channels of the instrument. 

20. The method of claim 19, wherein the high-frequency 
device is located in a channel different from a fluid injection 
channel. 

21. The method of claim 17, wherein the steps of operating 
the instrument in an injection mode and in a cutting mode are 
conducted without removing the instrument from the site. 
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22. A method of endoscopic removal of biological tissue 
comprising a mucosal layer, a Submucosal layer, and a muscle 
layer, the method comprising the steps of 

injecting a biocompatible liquid into the Submucosal layer 
to form a bulged mucosal layer; and 

removing at least a portion of the Submucosal layer, 
wherein the steps of injecting and removing are conducted 

with a same instrument. 

23. The method of claim 22, wherein injecting the biocom 
patible liquid comprises providing the biocompatible liquid 
through a fluid injection channel of the instrument. 

24. The method of claim 22, wherein removing at least a 
portion of the Submucosal layer comprises inserting an elec 
trode member between the mucosal layer and the muscle 
layer. 

25. The method of claim 22, wherein removing at least a 
portion of the Submucosal layer comprises increasing the 
pressure of the biocompatible liquid between the mucosal 
layer and the muscle layer 
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